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PHI L^ HIMG SEMICONDUCTOR WAFERS 

This invention relates to apparatus for polishing silicon or 
senriiconductor wafers. 
Backoround of the In vention 

Silicon wafers are produced as precursors from which microelectronic 
semiconductor components are produced. The wafers are cleaved from 
cylindrical silicon crystals, parallel to their major surfaces, analogous to the 
cleavage of slate, to produce thin disks, typically 20 - 30 cm in diameter. 
The resulting wafers require to be polished to give totally flat and planar 
surfaces for deposition of electronic components onto the surface by 
standard lithographic and etching techniques to form integrated chip 
semiconductor devices. Typically a 20 cm diameter wafer will produce 
about 40 microprocessor chips. 

The designed size of such integrated chips is steadily decreasing and 
the number of layers applied, e. g. by lithography onto the silicon surface 
is rising, to produce ever smaller and increasingly complex microcircuits. 
Present semiconductors typically incorporate 3 or 4 metal layers, whilst it 
is expected that future designs will contain 5 or more layers. The decrease 
in the size of circuitry and the increase in the number of layers applied are 
leading to ever more stringent requirements on the smoothness and 
planarity of the silicon and semiconductor wafers throughout the chip 
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manufacturing process, since uneven surfaces ultimately result in 
imperfections and defects, leading to unplanned resistances where a 
conductor is narrowed, to capacitances / nonconductive gaps where breaks 
occur in deposited conductor layers, and to unplanned short circuits where 
insulating barriers are breached, which interfere with or compromise the 
planned operation of the circuit. 

The standard wafer polishing technique in use at present is to remove 
a wafer from a stack, or cassette of e. g. 10 wafers, by means of a robotic 
arm, and manoeuvre the wafer into position over a rotating flat polishing 
pad mounted on a large turntable. The polishing pad is usually made of 
polyurethane foam, a polishing slurry is usually applied to the surface of the 
pad, and the wafer is held in place by an overhead platen whilst being 
polished by the rotating pad and slurry. This is an adaptation of optical 
polishing technology used for polishing lenses, mirrors, and other optical 
components. Once polishing is completed, the robot arm removes the 
wafer and transfers it to another work station for eventual lithographic 
deposition and etch steps. 

A significantly different approach is so-called Linear Planarisation 
Technology (LPT), developed by OnTrak, wherein an endless traveling belt 
is used to polish the wafer, in place of the rotating flat turntable form of 
polishing tool. The belt used in this method is described in EP-A-0696495 
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and comprises an endless belt of sheet steel or other high strength material, 
having a conventional flat polyurethane polishing pad affixed to it with 
adhesive. The major problems with this two-piece arrangement include the 
difficulties in properly mounting, maintaining, and removing the polishing 
pads. For example improper mounting can result in high spots or blisters 
caused by air trapped between the pad and the metal belt, poor adhesion 
can result in delamination of the pad material during use, and improperly 
prepared seams in the pad surface can result in ragged, abrasive edges. 
Proper mounting is time consuming and tedious, and improper mounting can 
lead to costly damage to valuable wafers and process downtime. Another 
problem with the two-piece belt arrangement is the potential for metal dust 
from the supporting belt and for abrasive particles from the adhesive to 
contaminate or scratch the surface of the wafer. 
Objects of the Invention 

An object of the present invention is to provide a one-piece belt with 
a seamless polishing surface for polishing silicon and semiconductor wafers 
wherein the problems arising from the use of a two-piece sheet metal belt 
having a flat polishing pad bonded to it, are at least substantially overcome. 
Summary of thfi Invention 

This invention provides for use in polishing silicon and semiconductor 
wafers, a one-piece endless belt to act as a polishing tool, characterised in 
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that the belt comprises a supporting woven or non-woven fabric coated or 
impregnated with a suitable polymer, which at least forms a seamless 
polishing surface. 

The polymer is preferably polyurethane. Alternatively the polymer 
5 may be any thermoset or thermoplastic polymer, copolymer, or blend having 

desired properties such as sufficient flexibility, abrasion resistance, and 
water and chemical resistance. Examples of possible polymers include but 
are not limited to polyureas, polyamides, polyesters, polycarbonates, 
polyethers, polyacrylates, polymethacrylates, substituted vinyl polymers, 

10 polyacrylamide, polyacrylonitrile, polyketones, silicones, saturated and 

unsaturated polymeric hydrocarbons, fluoropolymers, and epoxy resins. 

The polymer may be solid, or it may be porous or foamed. Porous or 
foamed polymer may be formed by any suitable method including but not 
limited to blowing, frothing, leaching, coagulation, or inclusion of porous or 

15 hollow particles or microelements. The polymer may contain any desired 

fillers or abrasives or encapsulated materials. The polymer may be any 
desired hardness or have any desired rigidity or other properties. The 
polymer may be formed by any suitable method including but not limited to 
hot casting, thermoforming, or partially fusing fine particles as in sintering. 

20 The polymer may be transparent, translucent, or opaque. 

The fabric may be a substrate which is woven in endless form 
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embodying yarns and fibers of any suitable composition and properties to 
properly support the polishing belt in a given application. Typically yarns of 
high tensile strength and relatively low elongation are most suitable to give 
stability and durability during use, for example, on the LPT machines 
developed by OnTrak, 

A fabric woven in endless form lacks the weak spots of a seam or 
splice, which is a great advantage as these belts typically operate under 
extremely high tension to prevent the formation of ripples or wrinkles. The 
fabric may have any suitable weave pattern. 

Examples of suitable yarns are meta- or para- aramids such as 
KEVLAR, NOMEX, or TWARON; PBO or its derivatives; poiyetherimide; 
polyimide; polyetherketone; PEEK; gel-spun UHMW polyethylene (such as 
DYNEEMA or SPECTRA); or poiybenzimidazole; or other yarns commonly 
used in high-performance fabrics such as those for making aerospace parts. 
Mixtures or blends of any two or more yarns may be used, as may glass 
fibres (preferably sized), carbon, or metal, or ceramic yarns including basalt 
or other rock fibres, or mixtures of such elemental or mineral fibres with 
natural or synthetic organic polymer yarns, such as cotton, nylon, or 
polyester. Glass, ceramic, and metal fibers are acceptable for use in this 
invention as long as they are fully encapsulated by the polymer, and thus 
do not pose a threat to the integrity or to the quality of the wafer being 
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polished. Most preferred are aramid yarns due to their low weight and high 
strength. However yarns of lower strength and higher elongation may be 
used, although these may only be suitable in applications where belt 
mounting tensions are lower. 

A non woven fabric substrate may be provided in place of a woven 
substrate and be formed from any one, or a blend or mixture of any of the 
above mentioned yarns or fibres. More than one non woven substrate may 
be provided, preferably two, and they may be vertically aligned or offset 
relative to one another. 

A belt substrate may comprise a non-woven fabric with additional 
spaced apart linear yarns extending substantially in a common direction, and 
a polymeric matrix material interconnecting and at least partially 
encapsulating each of the yarns. The linear yarns preferably are oriented 
in the running direction of the belt, but may also or instead be oriented in 
the cross-machine direction, i. e., transversely of the belt e. g., as described 
in GB-A-2202873. Extra reinforcing yarns extending substantially in the 
machine direction may also be provided. 

The belt substrate may have a relatively high open area in order to 
increase delamination resistance, where the substrate is more fully 
impregnated with polymer. For this, a spiral link belt of the kind disclosed 
in GB-A-2051 154, comprising an array of, e. g., cross-machine direction 
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hinge wires, connected by interdigitating flattened helical coils is particularly 
preferred, as one type of large open area woven fabrics This substrate may 
support a woven or non-woven fabric which is coated or partially or fully 
impregnated with the suitable polymer, 
5 The belt may comprise any number of polymer and fabric layers, in 

any desired sequence. Multiple supporting fabric layers can be the same or 
different composition, construction, and orientation. Multiple polymer layers 
can be of different composition, construction, and properties, including 
combinations of solid and porous layers, combinations of hard and soft 

10 layers, and combinations of filled and unfilled layers. For example, the belt 

may comprise two or more polymer layers of different hardnesses above the 
supporting fabric layer. The upper layer may be the harder layer, or on the 
other hand the lower layer may be the harder layer. Either the upper layer 
or the lower layer may comprise a foamed polymer, or be formed of or 

15 incorporate hollow microelements which form pores in the polymer layer. 

The belt may comprise at least one layer of partially fused polymeric 
particles, or two or more thermoplastic polymers of different melting points. 
Abrasive particles or fibres may be added to the upper layer. 

In addition, the polishing and tracking surfaces of the belt may have 

20 micro or macro texturing, grooves, or discontinuities. The surface may have 
areas of hard and soft polymer, may have areas of transparent and opaque 
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material, or may have areas of raised and lowered features. The belt may 
have holes that extend completely through the belt from top surface to 
bottom surface. The surface of the belt may be formed with grooves 
extending in the running direction of the belt to distribute and remove wet 
slurry and abraded particles generated during the polishing process and to 
reduce hydroplaning for more consistent contact between the belt and the 
wafer. Slurry can be removed from the belt grooves using any suitable 
method, including but not limited to the use of one or more high pressure 
water jets, rotating fine brushes or hard non-metallic (e. g. ceramic) stylii. 
Description of Drawinas 

Fig. 1 is a diagram of a continuous belt-type apparatus for polishing 
silicon wafers, of the kind incorporating a belt in accordance with the 
invention; 

Fig. 2 is a fragmentary enlarged diagrammatic cross-section taken 
across the machine direction of one embodiment of polishing belt of the 
invention; 

Fig. 3 is a view similar to Fig. 2 of another embodiment of the belt of 
the invention; 

Fig. 4 is a view similar to Figs. 2 and 3 of yet another embodiment 
of the belt according to the invention; 

Fig. 5 is a similar view of a fourth embodiment of the belt according 
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to the invention; 

Fig. 6 is a similar view of a fifth embodiment of belt according to the 
invention; 

Fig. 7 is a similar view of a sixth embodiment of belt according to the 
invention; 

Fig. 8 is a similar view of a seventh embodiment of belt according to 
the invention; 

Fig. 9 is a similar view of an eighth embodiment of belt according to 
the invention; 

Fig. 10 is a similar view of a ninth embodiment of belt according to 
the invention; and 

Fig. 1 1 is a similar view of a tenth embodiment of belt according to 

the invention. 

Description of Exemplified Embodiments 

Fig. 1 is a diagrammatic view of a continuous belt machine for 
polishing and planarising silicon and semiconductor wafers. A platen 10 
operable by a hydraulic or pneumatic ram 1 1 , holds a silicon wafer 12 flat 
on the surface of a continuous belt 13, after the wafer 12 has been put in 
place by a remotely controlled or autonomous handling system such as a 
robotic arm (not shown). Belt 13 is passed around end rollers 14, 15 and 
is driven in the sense indicated by the arrows on the drawing. A polishing 
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slurry, containing very fine grade abrasive is fed onto the upper surface of 
the belt from a reservoir 16, through a feeder 17. An example of a suitable 
polishing slurry is disclosed in WO 96/16436 by Advanced Micro Devices, 
Inc. The feeder 17 may be associated with means known in the prior art for 
achieving the desired distribution of the slurry on the belt, prior to 
encountering the wafer 12 which is to be polished by the chemical- 
mechanical polishing process. 

Polishing is achieved by the motion of the belt 13 in contact with the 
surface of the wafer 12 which is to be polished, in forced contact under 
pressure with the wafer surface, from the platen 10 and ram 11. in 
accordance with the invention the belt 13 is made from a supporting 
substrate at least coated with a suitable polymeric material, and some 
possible structures are illustrated in the following figures by way of 
example. 

In Fig. 2 a non-woven fibrous batt 20, preferably impregnated and 
reinforced with a suitable resin, is coated on its upper surface, for 
contacting wafers to be polished, with a layer 21 of solid polyurethane. The 
upper surface is formed with a multitude of parallel machine-direction 
grooves 22 for drainage of the used slurry (comprising abrasive particles, 
liquid medium and particles removed from the surface of the wafer) from the 
polishing site. 
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-In Fig, 3 a woven substrate 30 is shown, comprising machine 
direction yarns 31, with cross-machine direction yarns 32 interwoven 
through them. The simplest possible weave pattern is shown, but of course 
more complex weave patterns, including multitier MD yarns 31 may be 
used, to obtain a bulkier woven substrate. Multiple layers of woven 
substrate 30 may be overlaid and impregnated with a binder or resin if 
desired. The yarns 32 may run in the cross-machine direction with the 
interwoven yarns 31 extending in the machine direction. The substrate 30 
is coated on its upper polishing surface with a layer 33 of pclyurethane. 
This preferably strikes into the woven substrate, and may impregnate the 
substrate completely, fully encapsulating the supporting fabric on all sides 
and edges, although this is not explicitly shown by the drawing. 

In Fig. 4 a non-woven substrate 40 comprises an array of yarns 41 , 
extending e.g. in the machine direction, encapsulated in a polymeric material 
matrix 42. A coating 43 of a polyurethane is provided on the polishing 
surface of the substrate 40. The substrate may be of the kind described in 
GB-A-2202873 and may include vertical passages through the substrate as 
disclosed in that specification. 

In Fig. 5 a substrate 50 is provided which comprises a link belt of the 
kind disclosed in GB-A-2051 1 54. This has an array of cross-machine 
direction hinge wires 51, each pair of which are connected by respective 
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flattened helical coils 52, which each interdigitate with the adjacent coils 
about the respective hinge wires. Substrate 50 is covered with a fibrous 
layer, such as a non woven, plastics impregnated, and reinforced batt 53, 
which is in turn coated with a layer 54 of polymer. The hinge wires 51 and 
helical wires 52 may be of a suitable polyamide material or less preferably 
of metal wire or other high strength material. 

Fig. 6 illustrates ^ulotller embodiment of belt which comprises a 
supporting substrate 60, and two layers of different hardness materials. 
These comprise an upper layer 61 of a relatively hard material, such as 
polyurethane with 40 - 90 Shore D hardness. Layer 61 provides an upper 
surface 62 which is formed with parallel machine direction grooves 63 for 
drainage of used slurry from the polishing site. A second, intermediate layer 
64 is sandwiched between the relatively hard upper layer 61 and the 
substrate 60 and comprises a relatively soft material such as 10-80 Shore 
A hardness polyurethane. The substrate 60 comprises, as in Fig. 2 a non 
woven fibrous batt which is impregnated and reinforced with a suitable 
resin. 

The structure superposing a relatively hard top surface material over 
a relatively soft layer combines the benefits of a hard outer surface 62 with 
the resilience of the softer layer 64, allowing for superior local and global 
planarization of the wafer; the rigid top layer resists conforming to local 
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peaks and valleys while the compressible lower layer allows for broader 
scale conformance for more even, parallel contact between the polishing 
surface and the wafer. 

Fig, 7 illustrates a further embodiment of belt which comprises a 
woven supporting substrate 10, carrying an upper layer 71 of a relatively 
soft material, such as 10-80 Shore A hardness polyurethane, providing an 
upper surface 72 with drainage grooves 73, and an intermediate 
sandwiched layer 74 of a relatively hard material, such as 40 - 90 Shore D 
hardness polyurethane. This arrangement is essentially the reverse of that 
of Fig. 6, but gives a compliant top surface, wliich can be desired in some 
polishing applications, and a hard middle layer, which provides greater 
stiffness to the belt. 

Fig. 8 shows another embodiment of belt according to the invention, 
comprising a supporting substrate 80 in tfie form of membrane having 
machine direction reinforcing yarns 81 embedded therein. The membrane 
80 may be perforated, although this is not shown. Membrane substrate 80 
carries an upper layer 82 of foamed plastics material, e.g. polyurethane, 
polyethylene, polytetrafluoroethylene, styrene, etc. This foam may be rigid 
or preferably flexible, and provides surface porosity to help distribute slurry, 
to reduce hydroplaning of the wafer over the belt, and to aid in removal of 
abraded particles. The necessary stiffness to hold the wafer in place is 
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provided by an intermediate layer of harder, e.g. 40 - 90 Shore D hardness 
polyurethane 83. The two polymer layers may have the same or very 
different thicknesses depending on the intended properties of the belt. 

Fig. 9 shows a yet further embodiment of belt comprising a spiral link 
fabric substrate 90, carrying an intermediate relatively hard layer 91, of e.g. 
40 - 90 Shore D hardness polyurethane, carrying an upper layer 92 of 
polyurethane containing hollow beads to form pores in the polishing surface, 
similar to a foam coating. Preferred beads are hollow plastic spheres, such 
as Expancel 551 DE, available from Akzo Nobel, that are made especially for 
conveniently adding porosity to polymers like polyurethane. 

Fig. 10 shows a grooved belt in accordance with the invention with 
an endless woven support fabric (102) coated on top with a polyurethane 
layer (101) containing hollow microelements to create porosity and coated 
on the bottom with a solid polyurethane iayer (103). The supporting fabric 
is integrally bonded and impregnated by the surrounding polymer layers, 
although the drawing does not explicitly show it. All sides and edges of the 
fabric are completely encapsulated by the polymer layers, which reduces the 
likelihood of dust or particles from the fabric interfering with the polishing 
process, and which prevents the direct contact between fabric and slurry, 
that could potentially weaken the belt or negatively affect the performance 
of the belt. The polymer layers can be any desired hardnesses. The 
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conventional wisdom is that higher hardness gives better planarization, and 
softer materials give higher removal rates. Although state of the art 
polishing pads are made from polyurethane that cures to about 75 Shore D 
in solid, non-porous form, this invention, including the belt in this specific 
example, may comprise any suitable or desired polymeric materials of any 
suitable or desired hardness. 

Note that this type of construction with the fabric in the middle of the 
belt helps it to lie flat and resist curling up at the edges when mounted on 
rollers. Another way to minimize or eliminate the tendency of the edges of 
the belt to curl up or down is to use a reinforcing substrate that has a 
relatively high open area. 

Figure 11 shows a grooved (112) multilayer belt with a porous 
polymer layer (111) on top and a solid polymer layer (116) on bottom. The 
middle layers of the belt include two woven fabric layers (113, 115) with 
a soft urethane layer (114) in between. The advantage of this type of 
construction is that the overall strength of the belt is increased while 
providing a cushion layer between the two layers of fabric. Also this belt 
may allow higher mounting tensions to be used without transferring uneven 
stresses to the polishing surface, especially during steering of the rollers to 
control tracking. 

The upper layer in any of the described embodiments may comprise 
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at least one layer of partially fused polymer particles, and/or comprise two 
or more thermoplastic polymers having different melting points. The 
sintered layer may optionally be reinforced by a textile material, e.g. a 
membrane, woven, or nonwoven fabric, or chopped fibres. The polymer 
layers may incorporate tiollow microbeads of plastics, glass, or soluble 
material (such as CMC) which fnay later break down to provide a porous 
surface. Glass beads can be used for their abrasive properties. The hollow 
beads may contain additional materials like lubricants, abrasives, pH buffers, 
indicators, etc. The tiollow beads may be cut open when the cured belt is 
conditioned e.g. by grinding, providing location on the belt surface which 
can retain slurry or release materials from inside the microelements. 

Abrasive particles or fibres, such as Ti02; Ce02; SiC; Si3N4; AI203; 
glass; silicates; BaC03; CaC03; diamond or carbon may be added to the 
upper layer, whicfi may also or instead consist of a transparent coating. 

The surface of the upper layer may be provided with a micro textured 
coating, that is with micro-scale grooves or roughness, formed for example 
by machining, laser cutting (preferably with an ablation or excimer laser), 
or chemical means (e.g. by dissolving soluble particles such as sugar or 
cooking salt present in the upper layer). 

Any of the various substrates illustrated may be used in combination 
with any of the single layer, double layer, or multilayer structures described 
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or implied. It will be obvious to those skilled in the art that many other 
combinations of layers, not described here, are possible. 

In the above embodiments the substrate fabric 20, 30, or cover layer 
53 may be an endless woven material to avoid the weakness imported by 
a splice or seam. The fabric may be woven frofn yarns of a high tensile 
strength and relatively low elongation, such as meta- or paia- aramids, e.g. 
KEVLAR, NOMEX, or TWARON; as well as PBO or its derivatives; 
polyetherimide, polyetherketone, PEEK, gel-spun UHMW polyethylene (e.g. 
DYNEEMA or SPECTRA); or polybenzirnidazole. Yarns of these 
compositions may be mixed or blended and metal Of mineral fibres such as 
glass, carbon, or ceramic yarns including rock fibers (e.g. basalt) on there 
own or mixed or blended with natural or synthetic polymer yarns may be 
used. The aramids are preferred on account of their low weight and high 
strength. However any other suitable type of fiber, including various 
nylons, polyesters, and other types not named here may be used. 
Suitability depends on the specific application and operating tensions. 

The polymer coating may also be any suitable thermoplastic or 
thermoset materials, copolymers, mixtures, or blends with the desired 
properties, such as abrasion resistance, hardness, and moisture resistance. 
Possible materials include but are not limited to polymers chosen from the 
group of polyurethanes, polyureas, polyamides, polyesters, polycarbonates, 
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polyethers, polyacrylates, polymethacrylates, substituted vinyl polymers, 
potyacrylamide, polyacrylonitrile, polyketones, silicones, saturated and 
unsaturated polymeric hydrocarbons, fluoropolymers, and epoxy resins. 

Woven metal mesh and perforate metal sheet belt substrate may be 
used with the belt interstices being occupied by rivets or fillers of polymeric 
material, improving bond strength between the polymer and metal. The 
metal would typically be fully encapsulated by polymer to avoid potential 
contamination of the wafer during polishing. 

The main advantages of a chemical-mechanical polishing belt 
according to the invention are that a one-piece, integrated belt with a 
seamless polishing surface is provided with significantly improved ease of 
use, improving operating efficiency and consistency and reducing the 
potential for damaging valuable semiconductor wafers. The present 
invention requires less effort to mount and to change the polishing 
substrate, and it significantly reduces the chance of wafer damage from 
improperly mounted pads, ragged seams, and delamination compared to the 
two-piece arrangement described in EP-A-0696495. 

The belt is typically 1.5-4 meters in length, measured as the inner 
circumference of the endless belt, 0.1 - 0.6 meters in width, and 0.1 - 0.6 
cm thick. The coating typically comprises 10 - 90% of the thickness. 
However the invention is not limited to these dimensions. 
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Belts according to this invention can be used to polish any type 
material or layer in any of various polishing steps in semiconductor 
manufacturing. Typical materials to be polished include but are not limited 
to silicon, silicon dioxide, copper, tungsten, and aluminum. The polishing 
belt may be designed to selectively polish some materials and not others, 
to polish dissimilar materials at similar rates, or to work specifically with 
certain specific types of slurries and solutions. A belt according to the 
invention may be applicable in other industries, for example for polishing 
and planarizing optical flats and mirrors. 
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Claims 

1 . For use in polishing silicon and semiconductor wafers, an endless belt 
to act as a polishing tool, wherein said belt comprises a woven or non- 
woven fabric coated with a suitable polymer to form a seamless polishing 
surface. 

2. A belt according to Claim 1 . wherein at least the top layer of the belt 
comprises a porous or foam polymer. 

3. A belt according to Claim 2, wherein the porous structure is attained 
by the use of hollow microeiements. 

4. A belt according to Claim 2. wherein the top layer of the belt 
comprises porous polyurethane. 

5. A belt according to Claim 4, wherein the nominal Shore D hardness 
of the polyurethane when cured in its solid, non-porous form is in the range 
40 - 90. 

6. A belt according to Claim 1, wherein there ts at least a substantial 
polymer layer both above and below the supporting fabric. 

7. A belt according to Claim 6, wherein the top layer above the fabric 
is porous and the bottom layer below the fabric is solid or non-porous. 

8. A belt according to Claim 1, wherein at least one of the polymer 
layers comprises a thermoset or thermoplastic polymer, copolymer, or blend 
with high abrasion resistance. 
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9. A belt according to Claim 8, wherein the polymers are chosen from 
the group of polyurethanes, polyureas, polyamides, polyesters, 
polycarbonates, polyethers, polyacrylates, polymethacrylates, substituted 
vinyl polymers, poiyacrylamide, polyacrylonitrile, and polyketones. 
5 10. A belt according to Claim 1, wherein at least one of the polymer 
layers comprises a thermoset or thermoplastic polymer, copolymer, or blend 
with high chemical or moisture resistance. 

11. A belt according to Claim 10, wherein the polymers are chosen from 
the group of silicones, saturated and unsaturated polymeric hydrocarbons, 

10 fluoropolymers, and epoxy resins. 

12. A belt according to Claim 1, wherein there are two polymer layers, 
a top layer and an intermediate layer, above the supporting fabric, 

13. A belt according to Claim 12, wherein the top polymer layer is harder 
than the intermediate layer. 

15 14. A belt according to Claim 12, wherein the top polymer layer is softer 

than the intermediate layer. 

1 5. A belt according to Claim 12, wherein the top polymer layer is porous 
and the intermediate layer is non-porous. 

16. A belt according to Claim 12, wherein both the top layer and the 
20 intermediate layer are porous. 

17. A belt according to Claim 1, wherein the top layer comprises abrasive 
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particles or fibers. 

18. A belt according to Claim 1, wherein the top layer of the belt has a 
nnicrotexture or macrotexture on the surface. 

19. A belt according to Claim 18, wherein the microtexture or 
5 macrotexture is continuously renewed by chemical or mechanical means 

while the polishing belt is in operation. 

20. A belt according to Claim 18, wherein the macrotexturing comprises 
grooves running generally in the machine direction of the belt. 

21. A belt according to Claim 20, wherein the grooves are formed by a 
10 single continuous spiral around the circumference of the belt. 

22. A belt according to Claim 1, wherein there are holes that pass 
through the belt from top to bottom. 

23. A belt according to Claim 1, wherein there is at least one portion of 
the belt that transparent to electromagnetic waves that are useful in taking 

15 measurements of the wafer through the belt while polishing is in operation, 

24. A belt according to Claim 23, wherein at least one portion of the belt 
is transparent to visible light, ultraviolet light, or x-rays, 

25. A belt according to Claim 1, wherein the top layer of the belt 
comprises more than one polymeric material with different hardnesses. 

20 26. A belt according to claim 1, wherein said fabric is woven in endless 
form and embodies yarns of high tensile strength and low elongation. 
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27. - A belt according to claim 26, wherein said high tensile strength yarns 
are selected from the group comprising: meta- or para-aramids; 
polyetherimide; polyimide; polyetherketone; PEEK; gel spun UHMW 
polyethylene; and polybenzimidazole. 

28. A belt according to claim 26, wherein said high tensile strength yarns 
comprise a mixture or blend of two or more such yarns. 

29. A belt according to claim 26, wherein said yarns are of any one of: - 
glass fibers, carbon or ceramic yarns, basalt fibers, other rock fibers, or 
mixtures of mineral fibers with natural or synthetic polymer yarns. 

30. A belt according to claim 26, wherein natural yarns such as cotton 
are woven in the transverse direction, across the width of the belt. 

31 . A belt according to claim 1 , wherein said fabric is a non woven fabric 
formed from one or more staple yarns, 

32. A belt according to claim 31, wherein said yarn staple comprises one 
or more groups of fibers selected from the group comprising: - meta or para 
aramids; polyetherimide, polyimide; polyetherketone; PEEK; gel-spun UHMW 
polyethylene; polybenzimidazole; glass fibers; carbon fibers; ceramic fibers; 
basalt fibers; other rock fibers; and meta! fibers. 

33. A belt according to claim 1, wherein said fabric comprises a non 
woven fabric incorporating additional spaced apart linear yarns extending 
substantially in a common direction and a polymeric matrix material 
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interconnecting and at least partially encapsulating each said yarn. 

34. A belt according to claim 33, wherein said linear yarns are oriented 
in the running direction of said belt. 

35. A belt according to claim 33, wherein said linear yarns are oriented 
5 transversely of said belt. 

36. A belt according to claim 35, wherein additional reinforcing yarns are 
provided extending in the running direction of said belt. 

37. A belt according to claim 1, wherein said supporting substrate has a 
relatively high open area. 

10 38. A belt according to claim 37, wherein said belt includes a spiral-link 

supporting substrate. 

39. A belt according to claim 38, wherein said spiral-link belt supports a 
woven or non woven fabric layer which is coated or impregnated with said 
polymer. 
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